Developmental expression of calretinin immunoreactivity in the human retina and a comparison with two other EF-hand calcium binding proteins.
This paper reports the localization pattern of calretinin, a calcium-binding protein, in the human retina during development, as studied by immunohistochemistry. A comparison is made of the cellular distribution of calretinin with two other calcium-binding proteins, calbindin and parvalbumin, recently reported by us in the human retina, and by parallel labeling with both antisera in the same tissues. At 11-12 weeks of gestation, calretinin immunoreactivity was expressed in many prospective ganglion cells of the central inner neuroblastic zone. At 16-17 weeks of gestation, the immunoreactivity was localized in the ganglion cell layer, inner plexiform layer, and in most differentiated amacrine, horizontal and cone cells located in the central (1-2 mm temporal from optic disc) to midperipheral parts of the retina. By midgestation (20-21 weeks), calretinin immunoreactivity was strongly developed in the cone photoreceptors. Parallel labeling with calbindin and parvalbumin antisera revealed that the calretinin-positive horizontal cells were somewhat smaller and less frequent and less intense than the calbindin- and parvalbumin-positive counterparts, at 16-21 weeks of gestation. No horizontal cells were calretinin immunopositive in the postnatal (four-month-old infant) and adult retinas examined. Also, at both stages, a few bipolar and cone cells were weakly immunoreactive. These observations suggest a critical role for calretinin in the development and maturation of a select class of horizontal cells. The widespread expression of immunoreactivity in the early ganglion cells indicates that calretinin may be involved in their differentiation. The weak immunoreactivity pattern noted in the adult photoreceptor and bipolar cells, and an apparent lack of immunoreactivity in the mature horizontal cells, tends to indicate that, unlike calbindin and parvalbumin, calretinin plays little role in the transport and physiological buffering of Ca2+ in these neurons of the human retina. It appears, however, that calretinin is predominantly involved in both processes in amacrine cells.